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Replacing vector type of interaction of the Thirring-Wess model by the chiral type a new model 
is presented which is termed here as chiral Thirring-Wess model. Ambiguity parameters of regular¬ 
ization is so chosen that the model falls into the Faddeevian class. The resulting Faddeevian class 
of model in general do not possess Lorentz invariance. However we can exploit the arbitrariness 
admissible in the ambiguity parameters to relate the quantum mechanically generated ambiguity 
parameters with the classical parameter involved in the masslike term of the gauge field which helps 
to maintain physical Lorentz invariance instead of the absence of manifestly lorentz covariance of 
the model. The the phase space structure and the theoretical spectrum of this class of model has 
been determined through Dirac’s method of quantization of constraint system. 


PACS numbers: ll.lO.Ef, ll.30.Rd 


I. INTRODUCTION 

Generation of mass without violating the gauge invariance is a celebrated physical principle. In this context 
Schwinger model acquired a significant position in lower dimensional field theory [lH7|. Here photon acquires mass 
via a kind of dynamical symmetry breaking keeping the gauge symmetry of the model intact. Few years later, Thirring 
and Wess proposed a two dimensional field theoretical model where also photon acquires mass but the gauge symmetry 
of the model breaks down at the classical level Q . Recently, an attempt has been made in Q , for systematic functional 
integral bosonization of this mode. After few years of presentation of the Thirring-Wess model, chiral generation of 
Schwinger model was proposed in M- However, the model remaimd less attractive over a long period because of its 
non-unitary problem. But it attracted attentions and gradually acquired a significant position in lower dimensional 
field theory after the work of Jackiw and Rajaraman where they became able to remove the non-unitary problem 
taking into account the electromagnetic anomaly into that model [HI- The welcome entry of the anomaly and a 
suitable exploitation of the ambiguity involved therein made Jackiw-Rajaraman version of Chiral Schwinger model 
prl - fT^ along with the other independent regularized version of that model [l7l - [^ interesting as well as attractive in 
lower dimensional field theory regime. Not only in the chiral Schwinger model but also vector Schwinger model [I[ 
turns into the so called non-confining Schwinger model when anomaly enters into it [2l|. A suitable exploitation of 
the ambiguity involved here has been made to restore the lost gauge invariance of this model in This present 
work will also be a display of exploitation of ambiguity parameter in the so called chiral Thirring-Wess model with 
Faddeevian anomaly in order to get a lorentz invariant theory where Lorentz invariance was absent to start with. 

In the Thirring-Wess model the authors considered a theory of massles fermion interacting with massive vector field 
in two dimension. It can be thought of as a study of QED, viz., Schwinger model replacing Maxwell’s field by 
Proca and that very replacement breaks the gauge symmetry at the classical level but a consistent field theoretical 
model gets birth. It is true that the so called non-confining Schwinger model [mm is a structurally equivalent 
gauge non-invariant model to the Thirring-Wess mode but there lies a crucial difference between these two. In the 
Thirring-Wess mode the masslike term for the gauge field was included at the classical level however in the the so 
called non-confining Schwinger model the same type of masslike term gets involved through one loop correction which 
contains an ambiguity parameter too. In we have noticed a competition between the classically included masslike 
term and quantum mechanically generated masslike term in connection with gauge symmetry restoration of the so 
called non confining Schwinger model. 

An attempt has been made to get chiral generation of the Thirring-Wess mode in the similar way the chiral 
generation of the Schwinger model was made in M- How anomaly becomes useful in the present context to get a 
consistent and physically sensible theory that we would like to address here for the Faddeevian class of regularization. 
So we replace vector interaction of the Thirring-Wess model by the chiral one that generates a new model which we 
would like to term as chiral Thirring-Wess model. The resulting model does not possess Physical lorentz invariance for 
all admissible regularization. Regularization is needed in order to remove the divergence of the fermionic determinant 
that appears in the process of bosonization integrating out the fermions one by one. It would be of interest whether 
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the absence of physical lorentz invariance in the so called Chiral Thirring-Wess model with Faddeevian class of 
regularization gets restored in a manner gauge invariance was restored in 22| exploiting the arbitrariness in the 
ambiguity parameter. How does anomaly in general and regularization ambiguity in particular come in use in this 
type of investigation that is the main objective of the present work? 


II. CHIRAL GENERATION OF THE THIRRING-WESS MODEL WITH FADDEEVIAN 

REGULARIZATION 

The so called Chiral Thirring Wess model can be framed by the following generating functional 

Z[A]= J ( 1 ) 

with 

+ ey/nAij,{l - 

= id^il)R +'ll) Ll'" {id^ + 2ey/TT A ( 2 ) 

Here dynamics of the field is governed by he Proca field and the lagrangian of which is given by 

Cpraca = A^A^^ (3) 

Note that, we have replace the vector type of interaction by the chiral type ■!/' 7 ^(l + ^^)'ilA^. Let us now 

proceed with the fermionic part of the lagrangian density. The right handed fermion remains uncoupled in this type 
of chiral interaction. So integration over this right handed part leads to field independent counter part which can be 
absorbed within the normalization. Integration over left handed fermion leads to 

Z[Aj = j dllpdilL'ilLl^{id^ + 2ey/T: A fj,)il)L 

= J d^xA^lM^, - {d^ + d>^)^{d'' + d'')]A,, ( 4 ) 

Where for Jackiw-Rajaraman type of regularization and the model remains manifestly lorentz covariant 

for this setting. The parameter a represents the regularization ambiguity here. In general, the elements of can 
take any arbitrary values. However, the model looses both its solvability and Lorentz invariance in that situation. We 
consider here a symmetric form of 

( 5 ) 

Here regularization ambiguity is involved within the parameters d, a and 7 . These parameters gets involved in order 
to remove the divergence in the fermionic determinant since the evaluation of the determinant needs a one loop 
correctio'n [T^ . [T^ . [^ . It may be the situation that all the parameters are not independent for the model to be 
physically sensible. 

This generating functional (|3]) when written in terms of the auxiliary field 4>{x) it turns out to the following 

Z[A] = j ( 6 ) 

with 

Fb = ^{d^^){df^cj))+e{gf^’^+ 

— ^{^’^ ~ F e{(j) + (l'){A^ — Ai)-\--;^e^{dA^+ 2aA^Ai^A\). ( 7 ) 

So the total lagrangian density of our present interest is 
C> = Hb “t“ C^Praca 

= - ^F^.F^'' + ^iPA^A^ 

~ 2^^^ ~ 'P'){Ao — Ai) + —e^(dAQ + 2 q!AoAi + yA^) 

+ ~ A'o ) + -m^(Ag — Aj) 


( 8 ) 
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Here the masslike terms for gauge fields in the lagrangian density (jS]) is 

^mass — "2 -\- 2cxAqAi -h —77 z^(-Aq — -^ 1 ) 

= +‘^01^0^1 +{1 —( 9 ) 

This Lagrangian in general fails to provide Poincare invariant equations of motion. Ambiguity in the regularization 

2 

allows us to put any condition unless it violates any physical principle of the theory. We thus set a + -^ = 1 in order 
to make the lagrangian free from the quadratic term of Aq. With this choice the constraints of the theory falls under 
the Faddeevian class [23 - 1^ . It has a deeper meaning and interesting consequences [23 - It^ . Some other choices may 
lead to physically sensible theory. It would certainly be the issue of further investigations. Here we would like to keep 
ourselves confined in the choice that leads to Faddeevian class of constraint structure, to be more precise, Faddeevian 
class of Gauss law. 


III. CONSTRAINT ANALYSIS AND DETERMINATION OF THE THEORETICAL SPECTRUM 

Let us now proceed with the constraint analysis of the theory. To this end we require to calculate the canonical 
momenta of the fields involved in the theory. The momentum corresponding to the field (p, Aq and Ai respectively 
are 


TT^ = (^ + e(Ao - Ai), 

(10) 

A 

0 

1 ! 

0 

(11) 

TTl = Al - Aq. 

The hamiltonian obtained through the Legendry transformation is 

(12) 

Hb= dx[TT^(p + TTiAi + ttoAo - £], 

(13) 


which gives the following hamiltonian density 

T-Lb = —T^i + + 2 [’’’b ~ 6 (Ao — Ai)]^ + 2'^'^ ~ ~ ^1) 

1 'ry) ^ 

- -e\Al + 2aAoA, + {j-^)Al). (14) 

Equation m is independent of Aq. So it is the primary constraint of the theory. At this stage it is useful to work 
with the effective hamiltonian 


HBeff=H + J dxUTTQ. (15) 

Lagrangian multiplier u remains undetermined at this stage. It will be fixed later. The preservation of the primary 
constraint ttq r; 0, gives Gauss law as the secondary constraint: 

G = 7r( + e(7r0 + p') + e^(l + o:)Ai ~ 0. (16) 

This Gauss law constraint also has to be preserve in time in order to have a consistent theory. The preservation 
condition of the Gauss law is G{x) = [G{x), H{y)] = 0, and that leads to the following new constraint 

jjA 

(1 + Q;) 7 ri + 2 q;Aq + (y- 5 —h 1 )^^ ~ 0 . ( 1 '^) 

e 

The preservation of the constraint (fTTl) does not give rise to any new constraint. It fixes the velocity u. Note that, the 
Gauss law constraint (USD is Faddeevian in nature (23 - [T7j . Though the term ’Faddeevian’is very standard in (1+1) 
dimensional field theory for the reader’s benefit we should explain a bit about Faddeevian nature of constraint. If the 
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Gauss constraint reflects the presence of Schwinger term like [G(a;), G{y)] = A5'{x — y), where A is a constant, then 
gauge invariance gets lost and that poses a threat on the quantization of the theory. In Ref. [H, [2^ , Faddeev initially 
argued that in spite of the presence of this type of abnormality it is possible to quantize the theory. However, the 
degrees of freedom would be more in number because no gauge fixing condition is needed. So the quantization of the 
present theory would be interesting in its own right because the Gauss law G(x) gives the following Poission bracket 

[G{x),G{y)]=2e'^{3 + a)S'{x-y) (18) 

which fits with Faddeevian nature. In this context, we would like to mention that if we look towards the Poisson 
brackets (IT^ which would be appeared for the usual chiral Schwinger model [ll| and the vector Schwinger model 
P, [2l| we will find that the Scgwinger term will be absent there. In fact, it gives a vanishing contribution for those 
cases. 

The constraints are all weak condition at this stage. If we impose these constraints into the hamiltonian treating 
them as strong condition, the hamiltonian will be reduced to 

/* 1 1 11 Til ^ 

= y dx[-Trl + + e(l + a)Ai(j)' + “ 7 + (19) 

But we have to keep it in mind that the canonical Poission brackets will be inadequate for this reduced Hamiltonian for 
computation of equations of motion [^ . To get correct equations of motion for this constrained system appropriate 
Dirac brackets have to be employed in place of ordinary Poisson brackets. It is known that Dirac bracket between 
the two variables A(x) and B(y) is defined by 

[A{x),B{y)\* = [A{x),B{y)\ - J[A{x)wi{r])]G~d{r],z)[u}j{z),B{y)]dydz, (20) 

where G^^{x,y) is given by 


J G,d{x,z)[uj,{z),ojj{y)]dz = 1. (21) 

Here w^’s represents the second class constraints of the theory. With the help of equation (EUl) . the Dirac brackets 
among the fields Hi, tti, (j), and are calculated: 


[Hi(a;),Hi(y)] - 2Q,g2'^ (^ 2f)> 

(22) 

[(j){x),(l){y)]* = -^e{x-y) 

(23) 

[Ai(a;),<()(y)]* = -;^d{x - y) 

(24) 

[Hi(a;),7ri(j/)] = 6{x y) 

(25) 

'tt[x), 7r(2/)]* = -|^(1 - - y) 

(26) 

[(/)(a:), 7r(j/)]* = -^(1 - a)e[x - y) 

(27) 


Making use of the equations (1^ . (1^ . (IMl) . (051) . (1^ and (071) equations of motion for the fields appearing in the 
reduced hamiltonian (ITOl) are obtained as follows. 


Hi 


a — 1 
2a 





(28) 
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p2 77?^ 

- ^ + —))^i- 

za e^ 


,/ 1 / e , „ , , m? , . 

= —(j) - tt[ + — (7 — 2a^ + 1 - 5 -)^i- 


2a 

After a little algebra, we find that the above three equation reduce to the following Lorentz invariant equations 

(□ _ = 0 , 

a 


(29) 

(30) 

(31) 


and 


d+v = 0, (32) 

if we set the following relation of the ambiguity parameters a and 7 with the classical parameter m? 

= e^(l + 7 — 2a). (33) 

The field 77 in (15^ is defined as 77 = ^ + (Ai + A'^). 

The setting of the above relation (I33p becomes possible without violating any physical principle if we are allowed 
to exploit the arbitrariness admissible in the ambiguity parameters. We are familiar with this practice in different 
contexts IT^ . [29l - l3lj| . The above settings makes the model not only solvable but also renders an 

interesting lorentz invariant theoretical spectrum, though to start with lorentz covariance was not manifested in the 
lagrangian. The equations and (15^ suggest that the theoretical spectrum contains a massive boson and a massless 
boson with a definite chirality. The square of the mass of the massive boson is given by rh.^ = — . The parameter 

a must be negative for the mass of the boson to be positive. Of course, one can set the matrix to start with in 
such a way such that mass term comes out positive. Since the massless boson appeared in the spectrum has a definite 
chirality, it can be thought of as the a boson of the opposite chirality to this chiral boson has been eaten up during 
the process. The eaten up chiral boson, which is equivalent to a chiral fermion in (1 + 1) dimension is, therefore, can 
be considered as it has became confined. This scenario would be more transparent when we will study this model 
imposing a chiral constraint in the following section. 


IV. IMPOSITION OF CHIRAL CONSTRAIN 


Chiral boson is a basic ingredient of heterotic string theory. So it would be beneficial to express this model in 
terms of chiral boson. It is also a matter of investigation whether this model remains solvable after imposition of this 
constraint. In this context, I should mention that if we impose this type of constraint to any arbitrary model that 
may bring a disaster so far Lorentz invariance and exactly solvability is concerned. We, therefore, impose a chiral 
constraint in the model described by the lagrangian density ([ 8 ]) to express the model in terms of chiral boson in a 
manner it was done in 0 and investigation is carried out towards the study of its solvability and maintenance of its 
Lorentz invariance. 

Let us now proceed to impose the following chiral constraint 

uj{x) = n^{x) — (j)' {x) = 0. (34) 

It is a second class constraint itself since 

[uj{x),uj{y)\ = -25'{x-y). (35) 


After imposing the constraint u){x) = 0, into the generating functional we find 

ZcH = ( 5(770 - (j)')^det[ui,ui\e''^ 


with 


J^CH = - 4>'‘^ + 2e(Ao - + ^e^[(7 - ^ 


(36) 


l)Ai + 2 (a + l)AoAi]. 


(37) 
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It provides a systematic description of the previous lagr ang ian (jS)) in terms of chiral boson [l^. Note that the first two 
term is the kinetic term of the chiral boson . In |l4l | . we found the imposition of this type of chirl constraint on 

the usual chiral Schwinger model with one parameter class of regularization provided by Jackiw and Rajaraman and a 
description of the usual chiral Schwinger model in terms of chiral boson resulted in. Here we have got an opportunity 
of using the same prescription once more. In the following section, we will carry out the hamiltonian analysis of the 
above lagrangian adding the kinetic energy term for the Proca field with the lagrangian density Cch- Needless to 
mention that the mass term for Praca held is already incorporated within the mass like terms of the A helds. So the 
starting lagrangian density in this situation is 

C = CcH-\F^.F>^r (38) 

Here F^j^i, stands for the Held strength for the electromagnetic Held. Though this model has a structural similarity 
with the chiral Schwinger model there lies a crucial difference between these two. Unlike the Chiral Schwinger, model 
this model contains a classical parameter and we have already seen in the previous section that that very parameter 
lies in the root to make this model exactly solvable with a Lorentz invariant theoretical spectrum getting mixed up 
suitability with the ambiguity parameter. 


V. DETERMINATION OF THEORETICAL SPECTRUM AFTER THE IMPOSITION OF CHIRAL 

CONSTRAINT 

For the determination of theoretical spectrum at Hrst we need to calculate momenta corresponding to the Held 
describing the theory. From the standard deHnition the momenta corresponding to the Held tt,^, ttq and tti are found 
out. 


'^(p — 4^ 5 

(39) 

TTo = 0, 

(40) 

II 

1 

0 

(41) 


Using the above equations it is straightforward to obtain the canonical hamiltonian through a Legendry transformation 
which reads 

/ I 1 ? 7 ? ^ 

'^^[ 2^1 F — 2e(Ao — Ai)4i' — —e^[(7 —— ^)Ai + 2(1 + a)AoAi)]. (42) 

Equation (I39|) and (1401) are the primary constraints of the theory. Therefore, the effective hamiltonian is given by 

Heff = He + uTTo + v{'K^ - (j)'), (43) 

where u and v are two arbitrary lagrange multiplier. The constraints obtained in (1391) and (1401) have to be preserve 
in order to have a consistent theory. The preservation of the constraint (HUl) . leads to a new constraint which is the 
Gauss law of the theory: 


G = 7r(+2e(/)' + e2(l + a)Ai aiO. (44) 

The preservation of constraint (I39p . though does not give rise to any new constraint it Hxes the velocity v and that 
comes out to be 


V = (j)' - e{Ao - Ai). (45) 

The preservation of the Gauss law constraint G = 0, again gives rise to a new constraint 

jjA 

(1 + + 2q!Aq + (7 - 2 —f 1)^1 ~ 0. (46) 

No new constraints comes out from the preservation of (HSl) . So the phase space of the theory contains the following 
four constraints. 


Wi = TTo Ri 0, 


( 47 ) 
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W2 — '^1 “I" ^ 4 '' “I" “I" Ct)-^1 ~ Oj 


(48) 


wa — (1 + a)'Ki + 2 aAQ + (7 -^ + l)^i 

e 


0 , 


(49) 


UJ 4 = TT^ — (j)' Ki 0. (50) 

The four constraints (03), dm), dm and dm are all weak condition up to this stage. Treating this constraints as 
strong condition we obtain the following reduced hamiltonian. 

/ Ill 1 Til ^ 

+ 2 (« - l) 7 r(Ai + -e\l - af - 2(1 + 7 - (51) 

As has been stated earlier we need to calculate Dirac bracket in order to proceed for further analysis because this 
reduced Hamiltonian will give correct equations of motion only when Dirac brackets will be used for computation. 
We find that, 

Cij{x,y) = [uj,{x),ujj{y)] = 

/ 0 0 2aS'{x -y) 0 

0 —2e'^{l + a)d'{x — y) €“^{1 + a)^S{x — y) — k 6 " {x — y) e 6 '(x — y) 

2a5'{x — y) —e^{l + aY5{x — y) — K5'’{x — y) 2[a + 1 )k 5'{x — y) 0 

V 0 e8'{x — y) 0 2e5'{x — y) 

with K = 1 + 7 — The definition (1201) . along with equations dm and dm, enable us to compute the Dirac brackets 
between the fields describing the reduced Hamiltonian Hu'. 

[Ai{x),Ai{y)]* =-^ 6 '{x-y), (53) 

[Ai(a;), 7 ri(y)]* = - j/), (54) 



[7ri(x),7ri(2/)]* = 2 /). (55) 

From the reduced hamiltonian dm, the following first order equations of motion result in with the use of Dirac 
brackets dm, and ((551) . 




(<a- 1 ) 

2 a 


1 / 

TTl + -2” + 

2 a 


(56) 


2 2 
P TD 

TTi = 7r[-\- —{a - 1)(7-^ + 2a + l)Ai. (57) 

2 a 

After a little algebra, the equations (1561) and (l57)l reduce to the following 

5+Ai = ^^^7ri + ^(2a-7+^-l)A;. (58) 

2 a 2 a e 


2 2 
P^ Tf) ^ 

9-7ri = — (a - 1)(7- ^+2a + l)Ai. (59) 

2 a 

Here d± is defined is d± = 9o ± 9i. The above two equations (l58l) and (159|) ultimately reduce to the following 
Klein-Gordon Equation 

(□_ = (60) 
a 

if we set the same relation (l33l) in the same manner as it was done in Sec. HI. The equation (l60l) . represents a 
massive boson with square of the mass given by fn^ = ■ Unlike the previous situation, no massless degrees 

of freedom appears here. Note that the constraint structure is different and, therefore, disappearance of massless 
degrees of freedom does not look unnatural. The results reminds us the Mitra and Ghosh’s description [l^. We can 
land on to their results for the specific value of the parameter a = —1, 7 = —3 and = 0. Here, the theoretical 
spectrum contains only a massive boson with a parameter dependent mass. One can think of it as the photon acquires 
parameter dependent mass and the fermions of both the chirality have been completely eaten up during the process. 









VI. VERIFICATION OF POINCARE ALGEBRA 


We have already mentioned that the gauged lagrangian for chiral boson considered here does not have Lorentz 
covariance however it is found that the model is embedded with a Lorentz invariant theoretical spectrum. So our next 
task is to check Poincare algebra in the reduced phase space. Let us now proceed to check that. 

There are three elements in this algebra, the hamiltonian id/j, the momentum Pr and the boost generator and 
they have to satisfy the following relation in (1 + 1 ). 

[Pr{x),HR{y)Y = Q,[MR{x),PR{y)]* = -HR,[MR{x),HR{y)Y =-Pr. (61) 

Hamiltonian has already been given in (1511) and the momentum density reads 

Vr = TTiA'i + 

The Boost generator written in terms of hamiltonian density and momentum is 

Mr = tPR + j dxx'H.R (63) 

Straightforward calculations shows that eauation dCTl) is satisfied provided the relation (1551) between a, 7 and is 
maintained. The above calculations, therefore, reveals that the physical Lorentz invariance of this model demands the 
same relation (1331) between a, 7 and rnY. This certainly strengthens the consistency of the theory under consideration. 
A closer look reveals that the Lorentz invariance is not maintained in the whole subspace of the theory but in the 
physical subspace it is maintained in spite of having such a deceptive appearance. 


VII. CONCLUSION 

In this paper we have considered the Thirring-Wess model replacing its vector interaction by the chiral one and 
the model resulted in, is termed here as chiral Thirring-Wess model. Using the standard method of quantization of 
constrained system by Dirac , we have obtained a Lorentz invariant theoretical spectrum provided the relation (1331) 
holds. It is fascinating to mention that this theory contains the ambiguity parameters and the arbitrariness involved 
in these parameters allows us to set the important relation (1331) for these parameters a and 7 with the classically 
included parameter rnY. We have found that the relation (I33L became a crucial ingredient to obtain the Lorentz 
invariant theoretical spectrum. Thus, the physical Lorentz invariance of this theory is achieved here by exploiting 
suitably the arbitrariness in the ambiguity parameters of regularization. Note that, in a similar approach was 
made to bring back the lost gauge symmetry with the inclusion of masslike term at the classical level. 

If we look at the theoretical spectrum we find that the photon acquires mass like Thirring-Wess model but the 
mass m is different in this situation. Along with the parameter included at the classical level it also depends on the 
parameters entered into the theory through the one loop correction. Fermion of a particular chirality gets confined here. 
It is not surprising since the nature of interaction and the choice of regularization is different in the present situation. 
We found the similar situation in the Mitra’s version of chiral Schwinger model, where he used a regularization that 
rendered a Gauss’s law constraint from which Faddeevian type of Poission bracket resulted in 

After imposing a chiral constraint into the proposed action an attempt has been made to obtain a new effective 
action to describe this new model in terms of chiral boson [32l - [^ . It is indeed a strange at the same time an interesting 
aspect of this model that after carrying out investigation on the phase space structure we found a completely different 
constraint structure from the constraint structure of the model discussed in Sec. Ill, and consequently, a drastic 
change in the theoretical spectra resulted in. Photon acquires mass as well and the mass of the photon is also found 
to be identical to the mass of the massive boson as obtained in the previous case, but the fermions of both the chirality 
are found to be absent, i.e., confined or eaten up during the process. If we look towards the structure of the theory 
a deceptive appearance will be observed. To be precise, there is no term in the effective action which had manifestly 
Lorentz covariant structure. However, physical Lorentz invariance is found to be preserved. The incredible service of 
the ambiguity parameters through the relation (1331) has became a key concerning the maintenance of physical Lorentz 
symmetry in this case too. So a novel result which follows from this work is that the ambiguity in the regularization 
renders a remarkable service to make a theory Lorentz invariant getting mixed up suitably with the classical parameter 
involved in the Proca lagrangian. If it is asked that if the admissible arbitrariness did not permit to set the relation 
dMl) what would be the fate of this model? Simply, it would be disaster. We will not be able to reach into this 
interesting theoretical spectrum. It will not only loose its exact solvability but loose its physical Lorentz invariance. 
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One more point on which we would like to emphasize is that the way the arbitresses of the ambiguity parameter has 
been exploited here to get back the Lorentz invariance of the model, has not in any, violated any physical principle 
rather it has helped to maintain the most important physical principle (Lorentz invariance) of a physically sensible 
theory. Needless to mention, that the technique is more or less standard in (1+1) dimensional QED and Chiral QED. 
We have witnessed several examples of the use of this mechanism in order to get rescued from different unfavorable 
as well as un physical situations [TTUl^ . |T3, fl^. [pol - l^ . The most remarkable one in this context is the Jackiw and 
Rajaraman version of chiral Schwinger model [ll| . where they saved the long suffering of the chiral generation of the 
Schwinger model [l^ . from the non-unitary problem. 
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of the theory group of the same institute for providing library and computer facilities of the Institute. 
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